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RESEARCH MEMORANDUM 


PRESSURE COEFFICIENTS AT MACH NUMBERS FROM 0.60 TO 0.85 
FOR A SEMISPAN WING WITH' NACA 0012-6*4- SECTION, 

20— PERCENT— CHORD PLAIN AILERON, 

AND 0° AND 45° SWEEPBACK 
By Walter J. Krumm 

SUMMARY 


Pressure-distribution measurements were made during a lateral- 
control investigation of a semispan wing with, the NACA 0012—64 section 
and a 20-percent— chord plain aileron. The results are presented as 
tables of pressure coefficients for Mach numbers from 0.60 to O. 85 . 

No analysis of the results is included. 


INTRODUCTION 


Measurements were made of the pressure distribution during an 
investigation of the lateral— control characteristics of a semispan 
model. These pressure data were reduced to coefficient form and a part 
were integrated to give the spanwise variation of section normal— force 
coefficient presented in reference 1. 

After the publication of reference 1, requests were received for 
complete pressure-distribution data for all the test Mach numbers. 
Therefore, the complete results of the, pressure measurements in coeffi- 
cient form are presented in this report. 


SYMBOLS 


The coefficients and symbols -used in this report are defined as 
follows : 


b semispan of model, feet 
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P pressure coefficient 
p local static pressure, poundB per square foot 
P s free— stream static pressure, pounds per square foot 
q dynamic pressure > pounds per Bquare foot 

V velocity of the free air stream, feet per second 
a geometric angle of attack of model, degrees 

& a aileron deflection, measured in a plane perpendicular to the hinge 
line, positive when the trailing edge is deflected downward, 
degrees 

A sweep angle, between plane perpendicular to plane of symmetry and 
quarter-chord line, degrees 

p mass density of air in the free stream, slugs per cubic foot 


DESCRIPTION OF MODEL AND APPARATUS 


The model (fig. 1) used for these tests was a semispan wing with 
the NACA 0012-64 section. For the wing with 0° sweepback, the 0. 25- 
chord line was perpendicular to the air stream. For the 45° sweepback, 
the model was rotated about the 0. 50— root— chord point until the 0 . 25 - 
chord line was 45° to the air stream. The wing was fitted with a 15- 
percent— chord, plain, leading— edge, -unsealed, aileron, which was not 
deflected for these tests, and with a 20-percent— chord, plain, trailing— 
edge, unsealed aileron. The trailing-edge aileron extended from 0.561 
of the semispan of the unswept wing to the tip and was deflected from 
0° to 15°. The principal dimensions of the model are presented In ref- 
erence 1. 

Six chordwise rows of pressure orifices were built Into the model, 
perpendicular to the 0 . 25 -wing— chord line, at 0 . 178 , 0.4l7> 0*581, 0.724, 
0.867, and 0.935 of the semispan of the unswept wing (fig. 2). Each 
orifice was connected to a tube of a multiple mercury manometer and the 
manometer readings were recorded photographically. 

The tests were made in the Ames l6— foot high-speed wind tunnel. 
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CORRECTIONS TO DATA 


The data were corrected for the blockage of the t unne l air stream 
"by the model (reference 2), hut no tunnel-wall corrections have been 
applied to the angle of attack. 


RESULTS 


The pressures measured on the wing and on the aileron are presented 
in tables 1 through 30 in coefficient form. The geometric conditions 
for each table — angle of sweep , aileron deflection, and angle of attack — 
are listed in an index preceding the tables . Tables 1 through 15 give 
the pressure coefficients for the wing with 0° sweep for the various 
Ifech numbers and other conditions listed in the index, while tables 1 6 
through 30 give the pressure coefficients for the wing with 45° sweepback. 

Some of these coefficients have been checked for accuracy of the 
data-r eduction process but no complete check has been made. Therefore 
the data should be considered as unchecked. . 


Ames Aeronautical laboratory, 

National Advisory Committee for Aeronautics, 
Moffett Field, Calif. 
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TABLE l._ H?ESSIIBE COEFFICIENTS FCK 
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TABLE 2.- PRESSURE COEFFICIENTS FOR 
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. —03 

JX 

-0 E 

—08 



95 

03 

.17 

-*B 

•23 

“13 


95 

.03 

.06 

.iX 

.13 

.07 





* 




€ 

0 

.85 

.98 

1.12 

103 

1.16 



8.5 

-1.34 

*4*16 

—69 

—53 

-43 


2.5 

.35 

.35 

.32- 

.31 

•32 



5 

-1.23 

-4.36 

—91 

— to 

-72 


5 

.12 

.12 

.09 

.00 

.ID 


Hi 

T.5 

-99 

-4.38 

—95 

— 8l 

-73 


7.5 

.04 

,o4 

.02 


-03 



ID 

—92 

•4-33 

-94 

-ft 

-75 


ID 

-.04 

— 04 

-07 

-08 

—06 



15 

-75 

-j-oe 

-to 

— eo 

-TV 


15 

_ 





_ 

. 



00 




— — 

— — 

— — 


20 

-.14 

—14 

-15 

-16 

—16 



30 

—63 

—35 

-4*01 

— 98 

—ft 


30 

-.19 

—a 

-28 

—31 

-89 



40 

—55 

-57 

-4*04 

-9? 

-8p 


40 

-.85 

—as 


. -44 

— 48 



33 

-46 

—4ft 


-75 

—a 


50 

— V0 

-31 

—44 

— 4ft 

-49 



§ 


—44 

-Sft 

— to 

—44 


57 

—25 

— ae 

-38 

—53 

-59 




—33 

—32 

-33 

—35 


66 

— 0 3 

— (H 

.d 

0 
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75 
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— — 
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P 

-.24 

-23 

j —23 

-50 
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— 
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— — 


0o 

—26 

— 8T 

-33 

-44 

-79 



95 

-05 
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-to 

—16 

-26 


85 


—12 


—24 

-3ft 



90 

.02 

.05 

*2 

—11 

—22 


90 

—02 

—15 

—29 



95 

.10 

.12 

.06 

—07 

-19 


95 


.08 

mOSi 

—07 

-.TO 


■ 







D 

0 

.86 

-91 

1.11 

1*1)4 

1.25 


D 

2.5 

•1*46 

-4*39 

-»7 

-T4 

iZ 


2.5 

.35 

.34 

.31 

09 

.30 



. 5 

-1*13 

-4-34 

—86 

-TV 


5 

.12 

.13 

.11 

.10 

.11 



T.5 

-1*00 

-4.33 • 

—90 

-78 



7.5 

-•a 

.03 

.02 

.01 

.02 



10 

=8 

-4*25 

-89 

—78 

—TV 


10 

—03 

—or 

—07 

—05 



15 

—90 

—73 

-67 

—61 


15 

— 17 

—21 

—24 

—26 

—86 



20 

— 

— 

— — 

— — 

— — 


_ 20 

—.14 

—15 

-16 

-18 

-16 



K 

-59 

—61 

-98 




30 









—53 

—55 


—94 



to 

-.26 

—29 

—39 

—40 

— 3T 



50 

-45 

-45 

—a 

— e* 

—88 


50 

-J9 

—33 

— $1. 

—53 

—50 



37 

—4a 

—4a 

-43 

—39 

— 4B 


57 

-.27 

—30 

35 

-53 

-56 



66 

—33 

—32 

— eo 

— 2fl 

—34 


66 

-13 


—60 




P 

-24 

—21 

-13 

—20 

-aft 


75 

-85 

—36 

—38 

-56 

—73 



00 

—ID 

-177 

—09 

—Oft 

—26 


So 

12 

—25 

—31 

-So 

—49 



05 

—05 

— Ol 

—03 

—13 

-25 


65 

—10 

-16 

—a 

— a6 



90 

•Ol 

•05 

.03 

IS 

— aa 


90 

-.05 

— o4 

-07 

—15 

—25 



95 

.09 

.12 

.06 

—BO 


95 

.05 

.06 

.03 

—06 

—20 









I 

0 

2.5 

5 

T.5 

10 

zz . 

~ I 

zz 

z_ 




2.5 
5 

7.5 
10 
15 

zz 


;; 

I z 




















— 



15 

— — 

— — 

— — 

— — 

— 



90 

— — 

— 

— — 

— — 



ao 

— 

— — 

— — 

— 

— — 



87.5 

-56 

—64 

-90 

-93 

-87 


27.5 

«- — 

— 

— 

— — 

— — ■ 



35 

-50 

—55 

— 90 

— 82 

-'IS 


35 

-.24 

—89 

-31 

-38 

-34 



50 

— 48 

-St 

— 84 

-92 

-2 


50 

-29 

-.35 

-42 

-.56 

-5C 



60 

-36 

-40 

-34 

-56 



60 

-.30 

—35 

-41 

-58 

-60 


;%T 

TO 

23 

-29 

—•0 

-23 

—3ft 


TO 

— va 



—57 

— ■ ra 



£ 

— eo 

—12 

-38 

—30 


T9 

—25 

—27 

2S 

—6a 



0 

— 02 

.ax 

— OT 

25 


ao 

—24 

—1*6 

-23 

-30 



as 

—04 

-05 

.02 

-03 


35 

-15 

-17 

-JO 

— 14 

—20 



90 

•02 

.01 

.07 

.01 

-ia 


90 

— 04 

-05 

.03 

—08 

—11 



95 

.40 

.10 

.14 

.06 

-05 


95 

«°7 

.07 

.13 

.00 

— 04 









T 

0 

.78 

.84 

.93 

.95 

•95 



8.5 


-55 

-23 

—20 

—14 


2.5 

.32 

.52 

.5* 

.50 

.49 



5 

— 97 

-4.18 

—69 

-.86 

-TT 


5 

.17 

.16 

.20 

04 

*17 



T.5 

—69 

-7ft 

2 s 

-TV 

—65 


7.5 

0 

0 

.03 

—01 

0 


■ 

ID 

—62 

—6ft 

-r® 

-?9 


ID 

-07 

—07 


—09 

—08 



15 

-59 

—66 

—6a 

—63 

-5ft 


15 

— 12 

—13 

—12 

-16 

-14 



20 

-57 

-64 

—71 

—71 

— 9 


20 

— 16 

—16 

—IT • 

—21 

—19 



30 

—33 

-.60 

-73 

-76 

—71 


30 

— 23 

—27 

—25 

—33 

-32 



So 

-49 

-54 

-.71 

-76 

-2 


So 

.20 

—32 

.—32 

-41 

-S£ 



50 

—43 

-.46 

-80 

-86 

-S 


50 

-33. 

—35 

— 44 

-55 

—53 



60 

-34 

-35 

-.32 

-56 

—86 


6o 

-30 

-34 

— 40 

—56 

— ■ 6x 



TO 

— 22 

—84 

-.16 

— aa 

-39 


TO 

-26 

-30 

—33 

-43 

-66 



ao 

—08 

—03 

—02 

—00 

— Ot 


83 

-15 

-16 

—13 

—15 

—02 



90 

—DC 

-03 

.03 

—01 

—Ol 


90 

— 06 

-05 

0 

—01 

—02 . 
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TABLE 5-- EKESSUKE COEFFICIENTS FOR 


A=0°, S a =2 0 , a=0° 




Lawr rjrfsoa 1 

ato- 

Tw- 

MUfiism^p 



at*- 

MQfe 

c-hcrt 


tic* 

djar* 

o.6oo 

0.700 

o.eoo 

O.0R 



tlOBL 

0-600 

0.730 

0.000 

0.033 

0.050 


0 

l-OS 

1-13 

u6 

U19 

1-19 



2.5 

-S3 

-0.22 

-0.18 

-0.15 

-0.00 


2.3 

— W 

-*g 

—IT 

—13 

—09 



3 

-34 

—28 

— 31 

—24 


3 

-E 

-ft 

—.40 

-38 

—31 



T-3 

—37 

=:S 

zS 

ZS 

—32 


7-3 


-43 

—39 

. —39 

—32 



10 

-38 

—37 


10 

-at 

-.48 

—43 

—42 

-.33 



15 

—37 

-A0 

-43 

—31 

—46 


13 

-.*6 


-56 

-38 

—30 



80 

-.36 

z£ 

— 4o 

-M 

-43 


eo 

-A3 

-•*7 

— 49 

-54 

—51 



30 

—37 

—46 

-.32 

-45 


?o 

—30 

—42 

-A? 

— » 

—51 



So 

—35 

—39 

—50 

-58 

-.33 


So 

-.So 

-A 3 

—50 

-74 

—53 



30 

-34 

—37 

—46 

—61 

-60 


50 

--39 

— 4o 

-34 

-Al 

—39 



60 

—a 

—30 

—28 

—53 

— TO 


60 

— — 


— — 

— — 

— — 



TO 

— *T 

—28 

-26 

-25 

-54 

■ 

TO 

—30 

' —31 

—34 

—*9 

—44 



80 

—18 

-ae 

—14 

—16 

73 


eo 

—17 

—IT 

— jfi 

-a 

—06 



90 

-3 

— m 

.05 

A4 


JO 

-a 

0 

. *°5 

.06 



93 

.10 

.16 

.16 

J9 


95 

J1 

■ IT 

J7 

.18 










0 

1.06 

US 

1 . 1 T 

ia9 

1-19 



2-3 

— 2T 

— *4 

—80 

—17 

—10 


2-5 

-36 

—35 ' 

—17 

—16 

=3 



3 

zU 

-38 

—31 

zS 

—21 


3 


—77 

-45 

—43 



7-5 

— Sa 

—38 

— 34 


T-3 

—49 

=8 

35 

—31 



10 

—40 

-44 

—42 

—46 

— 38 

M 

10 

—US 

-32 

-3* 



13 

— 40 

-43 

—48 

—33 

-46 


13 


— — 






20 

—39 

— 4S 

-43 

-•33 

—40 


AO 

—46 

—78 

-.57 

-AO 

—33 



g 

—So 

z& 

—55 

—48 

—33 


S 

—4a 

—.49 

—60 

— $5 

—58 




-58 

—67 

-.60 


-.42 

—.45 


—70 




50 

-.34 

—39 

z& 

—72 

—66 


30 

—39 

-45 

-63 

—77 

—71 



60 

—35 

—39 

-76 

-70 


60 

-35 

-3« 

-43 

=3 

-78 



70 

—23 

-AT 

—a 

—21 

-56 

■ 

TO 

—31 

-34 

— 2T 

—75 



80 

-.13 

—14 

.11 

.U 

.04 


eo 

— 16 

—IT 

-JO 

— oa 

-AT 



90 

— — 

— — 

— — 

— 

— — 

H 

90 

-.02 

0 

.06 

AS 

•09 



93 

a2 

.14 

.16 

.22 

.14 


93 

JO 

.11 

-13 

J7 

.16 










0 

1.06 

3-03 

U6 

l-Tr-'B 

1J9 



2-5 

—23 

-A3 

—if 

—11 

—or 


2-3 

-X 

3J 

—•23 


—11 



3 

—39 

— 40 

z£ 

-34 

—28 


5 

—M 

—A3 


—32 



T.3 

z& 

-At 

—40 

—36 


T-3 

-A3 

—46 

-Al 


—33 



10 

-A3 

-A3 

—42 

“*? 6 


10 

V 

SO 

—46 

-46 

-47 

—37 



15 

-47 

—31 

— flB 

—39 

—4a 

Ww$M 

—39 

-A3 

-54 

-54 

i'iMSm 



i 

—39 

—Aj 

—59 

-56 

-38 


g 

—40 

-.45 

—68 

—60 




—37 . 

—42 

—68 

-.66 

—6a 


—42 

-A? 

-67 





50 

—33 

-38 

—3R 

—.48 

—65 


33 

—40 

-AS 


— T3 

-70 



5T 

—33 

-38 

—46 

-64 

-74 


51 

—36 

-39 

—77 

— T6 

-73 



66 

—29 

—30 

-32 

-31 

-70 

■ 

66 

—03 

—03 

.02 

-A3 

AL 



73 

— — 

— — - 

— — 

— — 

— — 


73 

=S 

—27 

—19 

—39 




83 

— — 

— — 

— — 

— — 

— — 


eo 

—24 

—18 

—11 

.IP *. 



83 

—05 

-A3 

0 

A2 

—10 


03 

—12 

-JO 

—.04 

0 




90 

.CCL 

.oa 

-03 

.08 

-.02 


90 

-Al 

•02 

•or 

■09 




97 

-08 

J0 

-13 

.15 

.05 


93 

-lO 

J2 

as 

-17 











0 

1.09 

1-13 

a -13 

1.17 

hvth 



8-5 

—28 

-AT 

—19 

—16 

— 12 


2-3 

-i? 

3* 

-g 

—19 

W^B 



5 

-36 

zil 

— 

—30 

—25 

- 

3 

-.42 

—37 




7-5 

—39 


-36 

— 32 


1*5 

-.46 

—47 

—43 

-i? 

=8 



A 

—40 

—43 

— . 4i 

-39 

-*s 


io 

-.4.7 

—49 




15 

—33 

—33 

—32 

—29 

—26 


13 

—39 

-.49 


-M 

-At 



20 






H 

70 

-43 

-at 


—33 

-at 



30 

-36 

—40 

—49 

—64 

—39 


30 








So 

—33 

—40 

—52 

—39 

—6a 

■ 

Sc 

-f3 

-at 

-AS 

—68 

—68 



50 

—33 


=R 

— Al 

—68 


50 

— 41 

-A? 

-■63 

—76 

—7fi 



57 

::3 

-36 

— 3T 

—TO 


77 

-36 

-:g 

—48 

—77 

z& 



66 

—29 

—33 

—31 

—72 

sRsiu 

66 

—39 

-A3 

—48 



5 

-A2 

—23 

—24 

—20 

— 2T 


73 

—27 

-.96 

-A3 

—20 

—19 



0 

0 

—01 

0 

-.14 


eo 

— V 24- 

—23 

—17 

. —12 

—12 



85 

-A3 

—02 

—01 

.OR 

—09 


95 

—12 

—10 

—06 

-A3 

—09 



90 

Al 

.OR 

A3 

.06 

-03 


90 

— oa 

Al 

:3 

AT 

-Al 



95 

A8 

JO 

.10 

.12 

.04 


93 

.10 

J2 

.15 

—04 









■n 

0 

— — 

. 

— 

— 

— — 



2-3 

— 

— 

— 

— 

— 


2-5 

— — 

— — 

— 

— 

— — 



5 

— — 

— 

— — 

— 

— — 


3 

— 

— — 


— — 

— — 



7-5 

— — 

— — 


— 

— — 


T-3 

— — 

— — 


— 

— — 



10 

— — 

— — 

— — 

— — 

— — ■ 


lo 

- — 

— — 



— — - 



15 

— — 

— — 

— — 

— — 

— — 


13 

— — 

_ — 



— — 



20 

— — • 

— 

— _ 

— — 

_ — 


so 

— 

— — 



— 



27-5 

—37 

—40 

-g 

-56 

-53 


*7-3 

— — 

— — 



— — 



35 

—33 

-36 

—49 

—35 



33 

—40 

-43 



—35 



30 

-34 

—37 

-47 

—60 


50 

— 40 

-A2 

3i 


—70 



SO 

—31 

-34 

—40 

-A3 

—71 

-* 

6a 


—38 

— 68 

—73 



70 

—23 

—as 

—29 

—26 

—39 


TO 

—32 

—33 

-34 

— C 

-Al 



75 

—IT 

— 18 

-a 

—16 

—20 


73 

— «T 

-.86 

-A6 

—a. 

—22 



80 

-05 

zS. 

— 04 

-.07 

^Hg|9Kf 

00 

ZS 

— 22 

—80 

—15 

—13 



83 

—05 

—03 

—01 

—03 

■ ■ 

93 

—11 

—or 

—03 

72 



90 

0 

-d 

Al 

A4- 

.OR 

wH 

90 

—•03 

.00. 

3 

.07 



93 

AT 

.08 

A4 

J1 

.09 


J3 

.10 

J2 

-13 

.21 









HH 

0 

-95 

•93 

1-00 

1A0 

1.01 



2.3 

.06 

JO 

—13 

—23 

.20 


2-3 

•07 

JO 

J3 

A2 

Al 



5 

-.34 

-34 

—33 

—31 

—28 


3 

-23 

—23 

-J9 

—15 

—11 



T-3 

— *T 

— 2fl 

— «T 

ZS 

—aa 

;•••: SfiStf 

7-5 

-36 

3J 

=£ 

—32 

— tfi 



10 

—28 

-% 

— 30 

—25 


10 

-38 

-38 

-34 



15 

—3« 

—32 


-* 


33 

—37 

-40 


—41 

-38 



20 

-34 

z£ 

—41 

—So 

-38 


20 

—36 


-.41 

-38 



£ 

-38 

—30 

—32 

-49 


30 

—38 

-34 

—73 

—50 



—38 

— 4l 

—33 

-58 

—39 


i* a 

-38 

-Al 

—33 

ZS 

-36 



30 

-34 

—37 

—49 

—61 

—66 


73 

— 3T 

-40 

-34 

z& 



60 

—26 

—30 

—33 

-30 

-68 


60 

—32 

-34 

—39 

—49 



B 

—86 

—a 

—23 

—21 

-■6 


70 

— 2T 

—29 

—30 

—SB 

—37 



—02 

-A3 

—OR 

—01 

—01 


eo 

—12 

—13 

—11 

-ar 

-AT 



90 

-Al 

—03 

-Al 

—Ol 

0 


90 

-.01 

0 

± 

.05 

A6 
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TABLE 9.- PRESSURE COEFFICIENTS FOR 


A=0°, 6a=^°, a=4° 





81m- 

P«»— 

Ihd mA«r 


Stfc- 

^r— 

Huh 

tlm 

chord 

0.400 

0.700 

0.000 

0.825 

0.050 


tloa 

chord 


0 . 700 . 

0.800 

0.085 

O. 89 O 


0 

-?:S 

0-06 

1X4 

14)9 

L 10 



2-5 

o.4o 

°:3 

0.37 

0.J4 

0.34 


2-5 

-iaA 

—64 

—53 

—49 



5 

.30 

a7 

a5 

.15 


5 


-0.44 

-92 

—01 




7.5 

X6 

.06 

•or 

.05 

X9 


7-5 


-1-47 

-96 

—06 



10 

-01 

xa. 

0 

-03 

—03 


10 

—98 

-L4c 

—97 

—06 

—88 



15 

-06 

-06 

-or 

=3 

—10 


15 

— 0l 

-1.10 

-1.00 

—SO 

■3i 



ao 

— ao 

—10 

—11 

3S 


ao 

-.71 

-64 

-1.01 

-9* 



» 

—16 

—18 

— ao 

—23 


F 

-.61 

—6a 

-1.01 

—06 

—91 



40 

—21 

— *1 

-24 

—26 

—30 


VO 

—57 

-59 

—91 

—07 



50 

-.23 

-24 

-98 

— 32 

—32 


50 

-50 

-52 

—88 

-J*r 

-85 



60 

-.25 

—27 

-.29 

-38 

—.53 


6o 

1° 

—35 

—33 

—04 

—21 

fil 



E 

—21 

35 

—28 

—16 

—25 

-.16 


—34 

—19 


00 

-.ia 

—13 

—10 

— ofl 




SO 

—03 

XL 

.(XL 

.01 


90 

-.01 

.02 

-05 

-06 




95 

.05 

.06 

.12 

aj 

.13 


95 

.10 

.12 

.35 

.16 










0 

-56 

.7« 
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TABLE 11.- EEESSURE COEFFICIENTS FCR A=Q C 


Ba=6°, 


a=0 


'Hi 

U&j*r «rftc« 



Star- 

P«r— 


tfccfa. niMwr 




at *- 

ftr- 





■191 















«berd 

o.fioo 

0.700 

0.600 

0 MS 

0.$50 


w 

chord 

0.600 

0.100 

0.800 

0.085 

0.850 
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1.13 

1.17 

1.16 

1.19 
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-0.12 





—36 

— eo 
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TABLE 15.- ITfflSSHRE CKJEFFItJEEHTS FOR 


A=0°, 8 a =10 ° , a=4° 



wmmm 


K3 

mrTkca 





St«- 

tr- 


Ifcai wmIw 


fit*- 

T*r— 

MSt 

char! 


tiaa 


0.600 

0.700 

0.000 

0.883 

0.830 


Hoc 

0 A 00 

0.700 

OA 00 

0AG5 

0.850 




0A3 

-1.80 


1.06 

-.59 

iS 



W 

3 

0 A 3 

mSX. 


°:S 

°:£ 



















"i?2 


-i^S 

-3b 



.03 

.03 

AH 

—a 

—03 



-* 

-i*V9 

— l-CO. 

— 8T 

-87 




— *ov 

-A* 
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Figure 2.~ Location of pressure-orifice stations. 
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